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KABHTAUHOHHLIH TEnJIOrEHEPATOP HEnPEPblBHOTO flEHCTBMJl 

(57) Abstract: The claimed method for heating buildings 
and for continuously operating a cavitational heat-generator. 
(10) in accordance with the invention, differs by the fact that 
by changing the capacity construction for liquid delivery and 
by changing the heat-generator construction, and also by 
adding ehtylene-glycol in the amount of 7% of the operating 
liquid (water) mass to the operating liquid (water) and 
saturating the operating liquid stream with air equal to 0,002 
of volume of the water mass, a vast amount of heat is 
generated for heating a considerable liquid volume, and 
simultaneous delivery of the operating liquid to the 
consumer and its heating is realized. 

(57) Pe(|>epaT: ripeAJio^eHHbiH cnoco6 una OTonjieHHs 
3flaHHfi h .euih HenpepuBHOH 3KcnnyaTauHH KaBHTaUHOHHOrO 
TenjioreHepaTopa (10) xapaicrepH3yeTCH TeM, hto nyTeM 

H3MeHeHHfl KOHCTpyKUHH eMKOCTH RJW nOflaHH >KH^K0CTH H 

KOHCTpyKUHH TenjioreHepaTopa, a TaioKe .nooaBJieHHeM b 

pa60HyK) JKH^KOCTb (BOOy) 3THJieHrJIHKOJlfl B KOJIHHeCTBe 

7% ot Maccbi pa6oneH mchakocth h HacbimeHHeM noTOKa 
pa6oneH >khakocth B03AyxoM b KOJiHHecTBe 0,002 o6beMa K 
Macce BOjibi aocTHraeTca nojiyneHHe 6ojibujoro KOJiHnecTBa 
TenjioBofi 3HepruH aji» HarpeBaHH* 3Ha4HTe;ibHoro o6teMa 
jkhakocth c o^HOBpeMeHHOH noaaHen pa6oneH hchakocth a air 

r- „„™^«,v*« B 1 WATER LEVEL 

noTpe6HTeJiio h ee HarpeBOM . c water l£vel 
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CnOCOE nOJIYHEHHH TEnJIA RJW OTOnJIEHHil 3flAHHH 
H COOPY3KEHHH H KABHTAI^HOHHBIH TEnJIOrEHEPATOP 
HEnPEPBIBHOrO flEHCTBHJI. 

OEJIACTb TEXHHKH 
H3o6peTeHHe oxhochtca k xenjiosHeprexnice, a HMeHHo k cnoco6aM nojiyneHHa 
xenjia, KOTopoe B03HHKaex miane, hcm b pe3yjiBTaxe cacHraHH* TonnHsa h Mo:acex 
6bixb HcnojibaoBaHO ajih asTOHOMHoro oTonjieHHa 3Ramm h coopyacemiH 
pa3HHHHoro Ha3HaneHHH, no^orpeBa bo^bi ajih npoMBinuieHHBix h 6bitobbix HywJ- 

nPEflniECTBYIOmHH YPOBEHb TEXHHKH 
1. Cnoco6 nony^eHHii Tenjia rji* OTonneHH^ 3flaHHH h coopy^ceHHH. 
H3BecTHBi cnoco6bi HarpeBamui 5Khakocth ? npH KOTopBix xenjio nojiynaiOT 3a 
cnex ^ettcTBHa Ha ochobhoh noxoK ech^kocth cxpyiiHBix BCXpenHBix iiotokob, hjih 
MexaHHnecKHx npenaTCTBHH, KOTOpBie pacnojio^ceHBi Ha nyrn ^kh^kocth, hjih 3a 
cnex HcnonB30BaHHH TennoreHepaTopoB nepHoaHHecicoro achcxbha Ha 
oipaHHHCHHBiH o6i>eM xenjiOHOCHxejra, hjih yMeHBineHHH o6i>eMa TenJiOHOCHTejia 
npH yBejiHneHHH 3Hepro3axpax Ha HarpeBaHHe echakocxh, hjih 3a cnex £o6aBJieHHH 

K OCHOBHOMV nOTOKy ^CH^KOCTH THHCeJIOH BO^BI. 

HanSojiee 6jih3khm k cnoco6y kotopbih saaBJiaexca, hbjihctch cnoco6 
nojiyneHiM xenna c noMOiip>io ycxponcxs ^jih HarpesaHHii echakocxh - 
xenjioreHepaxopos, KOTopBie onncaHBi b naTeHTax RU 2045715 CI, F 25 B29/00, 
10.10.1995, Bioji. JV228 h UA 47535 C2, F 24J3/00, 15.07.2002, Eioji. JSfe7. 

CorjiacHO 3xoro cnocoSa BO^a KaKOH-JiH6o hhctotbi (HanpnMep xexronecKaa) c 
noMomBio nacoca, kotopbih pa3BHBaeT nanop ro 6 aTM. ? no^aeTCH Ha bxoa 
TenjioreHepaTopa, KoxopBifi onncaH b naTeHTe RU 2045715 CI, F 25 B29/00 h c ero 
noMOiijBio HarpeBaioT Bo^y cyMMapHoii Maccon 200 kt b saMKHyxoM KOHxype c 
HanaJiBHoS xeMnepaxypoft 18-20° C flo xeMnepaxypBi 70° C c Hcno:iB30BaHHeM 
Hacoca mohjhocxbio 5,5 kBt. Tenjiosaa npoayKXHBHOCTB TenjioreHeparopa b 
naxeHxe He yica3aHa, a 3$<^eKTHBH0CXB yKa3aHa 6e3 npeAOCTaBJieHHH cBe^eHHH o 
TeMnepaType HapyacHoro B03#yxa, tojiiijhhbi h Maxepnajia CTeH noMememiH, 
KoxopBie oxanjiHBajiHCB c noMomBio axoro ycxpoflcxBa h cnocoSa, a xaicace yKa3aH 
xeMn nepno^HHecKoro Harpesa echakocxh b 3aMKHyroM KOHType, cocxaBJiniomHH 
pacxo^KAeHne b 1,5° C b MHHyxy. 
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B cnocoSe nojiyneHiDi xenjia c noMOiijBio Toro-^ce caMoro ycTpoficTBa, hto 
yKa3aH b naTeHTe UA 47535 C2, F 24J3/00, 15.07.2002, Ek>ji. Jfs7, nocTaBJieHa 
3a^ana b cnocooe nojiyneHHfl Temia nyreM CMeHBi h yroHHeHHfl HHTepBajia 
TeMnepaTyp boam, KOTOpyio HcnojiB3yioT nojiyneHHfl Tenna b TenjioreHepaTope 
h oSecneneroie yB cjiu.hgb.uk 3(|><i>eKTHBHOcTH npoH3BOACTBa Tenna. 

IIocTaBJieHHaH 3aAana pemajiact nyreM hjijiio CTp aipiH npHBe^eHHbix npniviepoB, 
b KOTOpbix npoBOAHJiocb npeABapnrejiBHoe HarpeBaime bo^bi ao TeMnepaTypBi 63- 
70°C c noMoiubio sjieKTpoHarpeBaTeji^ hjih TenjioreHepaTOpa c TaKHMH-ace 

TeXHHHeCKHMH XapaKTCpHCTHKaMH . IloCJie 3TOrO 3TOH HarpeTOH BOtfOH 3anOJIHHJIH 

paSoHHH KOHTyp TaKoro-^ce TenjioreHepaTOpa h nocjie ero paSoTBi b 3aMKHyroM 
i^Hioie nojiynajin TeMnepaTypy HarpeBaHHH 0,8° C 3a KaacAyio MHHyry, snjiOTb ao 
TeMnepaxypti KnneHHfl bo#bi. B ApyroM npnBeAeHHOM npHMepe MomHOCTb 
ajieKTpo^BHraTejiH yBenHHeHa ao 11 kBt, to ecTB b Asa pa3a h b pa6oHHH KOHTyp 
TenjioreHepaTOpa 3ajiHBaeTOi BO^a TOH-^ce caMOH MaccBi 100 kt c TeMnepaTypon 
Bbime 63 °C. IIpH 3tom, KaK CKa3aHo b naTeHTe, s^ckthbhoctb pa6oTBi 
TennoreHepaTopa Aocrnrjia 2. 

TaKHM oSpasoM nocTaBJieHHan b naTeHTe sa^ana b CBoeft nepBoii nacra, 
6e3ycnoBHo AOKasaHa, hto HHTeHCHBHOCTb HarpeBaHHH boam B03pacTaeT npH 
AOCTH^ceHHH TeMnepaTypBi Bbinie 63 °C h npoAOjraaeTca BnjiOTb ao coctojihhk 
KnneHHH, ho b Apyroft Hacra nocxaBJieHHOH 3a^aHH peanBHBie pacneTBi 
3(|)4)eKTHBHOCTH nponsBOACTBa Tenna npoHcxoAHJiH 6e3 yneTa npeflBi^ymnx 
3HepreTHnecKHx sarpar Ha HarpeB boabi ^o TeMnepaTypBi BBinie 63° C. 

Ilpn HcnojiB30BaHHH Sonee MomHoro Hacoca h yMeHBineHHH MaccBi boam 
B^Boe, oTHOCHTejiBHO npeAtmymero naTeHTa, 3<j}<J>eKTHBHOCTB ycTponcTBa 
yBejiHHHJiaeb. TaKHM o6pa30M noATsepacAaeTCH, hto HHTeHCHBHOCTb Harpesa 
pa6oneH ^chakocth b 3 aMKHyroM KOHType npeacAe Bcero 3aBHCHT ot ysejiHHeHHfl 
CKOpOCTH HiHpKyJIHUiHH noTOKa b yciponcTBe 3a eAHHHijy BpeMeHH, to ecTB 
HHTeHCH<j)HKaijHH KaBHTai^HOHHBix h y^apHO-BOJiHOBBix npoijeccos. 

He ao CTaTKaMH nsBecraoro cnoco6a flBjraeTCfl Majiaa 3$4 >eKTHBHOCTI> 
TenjiOBBiAejieHHH npn ycjioBHH ysejiKCHeHH^c o6i>eMa pa6oneH echakocth 6es 
yBenHHeHHK moiijhocth Hacoca h nacTa^ nepnoAHHHOCTB noAann TenjioHOcnrejiH 
(boabi) b cHCTeMy boahhoto oTonjieHHH noMemeHHH c pa6oneH TeMnepaTypon 
70°C, rAe OHa OTAaeT nacTB CBoero Tenna h B03BpamaeTCH Ha bxoa 
TennoreHepaTopa c TeMnepaTypon 65-67°C n TaKHM o6pa30M npHBOAHT k nacTBiM 
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BKJiioHeHHflM Hacoca, to ecTB k h3jihuihhm saTparaM 3HepraH h H3HOcy no^aiomero 
Hacoca, HeB03MO^cHOCTH Ha npoTH^ceHHH ^ocTaTOHHO aojiroro BpeMeHH 
no^ep^cHBaTt TeMnepaTypy TennoHocHTejra b cHCTeMe OTonneHHfl, a Taicace 
HeBO3MO3KH0CTB HcnonB30BaHHa cnocoSa h ycTpoftcTBa b TexHOJioranecKHX 
npoijeccax, KOTopBie TpeGyioT TeMnepaxypBi neperpeToii bo,zjbi. 

2. H3BecTHBi npHcnoco6jieHH« Rim HarpeBa 3KH,h;kocth, KOTopBie co^epacaT 
TenjioreHepaTop co bxo^om h bbixo^om paSoneii echakocth, Hacoc, coe^HHeHHBiS 
co bxoaom TennoreHepaTopa, ycHUHTejiB abhhcchhh echakocth, TpyGnaTyio nacTB c 
topmo3hbim ycTpoftcTBOM Ha BBixoae TenjioreHepaTopa c KOTopofi coe^HHen 
oSpaxHBiS Tpy6onpQBO#. 

(UA 7205 A, F 25 B29/00, 30.06.1995, Eioji.>f°2; RU 2045715 CI, F 25 B29/00, 
10.10.1995, Bioji. JSfe28). 

IIpHHIJHII pa60TBI H3BGCTHBIX npHCnOCo6jieHHH OCHOBaH Ha HCIIO JIB30B aHHH 

nepen&flOB aaBJiemra paSonefi ^khakocth, a TaioKe Ha HcnojiBSOBaHHH 

KaBHTaU,HOHHBIX npOIjeCCOB, B03HHKaK)mHX B IIOTOKe XCH^KOCTH H npHB JUIJHX K 

noBBinieHHio ee TeMnepaTypBi. 

Han6ojiee 6jih3khm aHanoroM H3o6p qtghhsl HBJiaeTCH ycTpoficTBO HarpeBa 
^ch,zi;kocth b kotopom Haxo^HTCJi TenjioreHepaTop co bxo^om h BBixoaoM paGonefi 

IHCHflKOCTH, HaCOC, COe^HHCHHBIH CO BXOflOM TenJIOreHepaTOpa, yCKOpHTeJIB 

OTH^ceHHH ^chakocth, no^aiomHH h o6paTHBiH rpySonpOBOflBi, TpyGnaxyio nacxB c 

TOpM03HBIM yCTpOHCTBOM Ha BBIXO^e TenJIOreHepaTOpa C KOTOpBIM coe^HHeH 

oSpaTHBiH Tpy6onpoBOfl ? HH^eiojHOHHbie naTpyGKH, nocjie^OBaTeJiBHO 
pacnojio^ceHHBie otfHOHanpaBJieHHBie KOHH^ecKHe naipySicH, BTyjiKH c 
HiHUHHflpHHecKHMH KaHajiaMH, KOHHHecKHH pacceicaTejii» echakocth. (UA 22003 A, 
F 25 B29/00, 30.04.1998, Bioji. Xo2) 

He^ocTaTKaMH hsb ecTHoro ycTpoficTBa jiBJraeTCJi Majiaa 3<})<j)eKTHBHOCTB 
TenjiosBi^eneHHH npn ycnoBHH yBenHHeHHH oGteMa pa6onefi mch^kocth, HH3Kaa 
ckopoctb TepMO^H^x^ysHOHHoro npoucecca, KOTOpBifi npoHexoflHT b pa6oneH 

5KHAKOCTH, HTO OipaHHHHBaeT TeXHHHCCKHe B03MOHCHOCTH yCTpOHCTBa. 

PACKPBITHE H30BPETEHH)! 
B ocHOBy H3o6peTeHHH nocxaBJieHa 3a^ana b cnoco6e noJiyneHHH Tenna, hto 
npe^ycMaTpHBaeT yBejnraeHHe 3^^ckthbhocth nojiy^eHHH Tenna npH ycjiOBHH 
yBejiHHeHHK o6mefi MaccBi TennoHocHTejiH 6e3 yBejiHHeHHii 3Hepro3aipaT, h 
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cnoco6a c noMomjbio Koxoporo B03M03KHa oAHOBpeMeHHas noAana TenjiOHOCHTejra 
noTpe6nTeji^M h ero HarpeB c noMombio oAHoro TenjioreHepaTopa. 

IIocTaBJieHHaa 3aAana AocraraeTCK tcm 9 hto b BOAy, KOTOpaa HaxoAHTCfl b 
3aMKHyroM KOHTyp e - cmko cth rjix TennoHOCHTejiH (36) no^aeTCH 3THJieHrjiHKOJib 
(3TaHAHOJi) HOCH 2 - CH 2 OH b KOUHHecTse ao 7% b pacTBope, TeMneparypa 
KHneHHH KOTOporo cocTaBJineT 114°C npn HOpMaJiBHBix ycnoBHax. OSmira o6i>eM 
TenjioHOCHTejiH b eMKOcra (36) coctoht H3 oSteMa, KOTOpbift HeooxoAHM rjisl 
3anoitHeHHH cncTeMBi OTonjieHHH h Ten jioo 6mchhhkob (44), njiioc AonojiHHTejibHbift 
o6i»eM boam, paBHtiH 0,7 o6teMa chctgmbi OTomieHHJi h noica3aHHOM Ha OHr.9 

IiyHKTHp OM — l-H ypOBCHB BOAM. 

npHcyrcTBue 3THJieHrjiHKOJDi b BOAe o6ecneHHBaeT KpoMe bosmoskhocth 
noAHHTHH TeMnepaTypbi KHneHHH pa6onen ^ch^kocth, eqe cnocoScTByeT 

HCpa3pI>IBHOCTH B03AyniHO-BOAHHOH <|>a3bl npH yCJIOBHH yBeJIHHeHHH CKOpOCTH 

noTOKa ao cBepx3ByKOBOH, RJifi. AaHHOH cpeAbi, b meneBOM npocTpaHCTse 
ycKopHTejiH-aKTHBaTopa h TenjioreHepaTopa, o6ecnenHBaeT He3aMep3aHHe 

CHCTeMBI OTOnJieHHH npH B03HHKHOBeHHH aBapHHHblX oSCTOOTeJIbCTB H 

OTKJiiOHeHHH TenjioreHepaTopa. 

TaioKe AocTH^KeHHe ijejin b cnoco6e yBejinnemra 3<|><j)eKTHBHOCTH nojiynemM 
Tenjia nponcxoAHT 3a cneT ncnojibsoBaHira AonojiHHTejibHoro ycTpoftcTsa, KOTOpoe 
npeACTaBJineT co6oh TpySicy H3 HepHcaBeiomeii crajin (39), KOTopaa sepxHHM 
kohh;om bbixoaht b npocTpaHCTBO B03AyniHoro KOJinaKa cmkocth rjvl 
TenjiOHOCHTejiH (36), a hidkhhh KOHeij norpyaceH b 3a6opHbin naTpySoK (34) Hacoca 
(35) h HMeeT b HH^cnefi nacra sepTHKajibHbie oTBepcraa (53), pacnonoaceHHbie 
paBHOMepHO no nepnivieTpy Tpy6KH, ho KOTopbie He bbixoa^t no BbicoTe 3a npeAeJibi 
3a6opHoro naTpy6Ka (34) Hacoca (35). Hajiiwue 3Toro ycTpoftcTBa AaeT 
bo3mo>khoctb nyreM 3aKaHHBaHHH cooTBeTCTByiomero ko JiHHecTB a BOSAyxa BMecTe 
c noTOKOM pa6oHefi hchakocth b CHCTeMy TenjioreHepaTopa HHTeHCH4>Hij;HpoBaTb 
npon;ecc Tenjioo6MeHa 3a cneT HacbinjeHHOCTH noTOKa echakocth B03AyniHbiMH 
3anaTKaMH noTOKa KaBHTai^noHHbix ny3bipbKOB h yMeHbineHHfl napijnajibHoro 
AaBJieHHK BOAbi, hto b cbok> onepeAB BJinaeT Ha HHTeHCHBHOCTb TenjiooTAann, 
KOTopaa npn TaKHX ycjioBHHX ysejiHHHBaeTCH ao 20% b TenJioreHeparope, h 
no3BOJineT AonojiHHTejibHO noBbicnTb TOHKy KHneHHH paSonefi ^khakocth Ha 5% — 
AO 120°C. 
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TaKHM o6pa30M flOcraraeTca nocTaBJieHHaa 3a#ana cnoco6a noJiy^eHKca Tenjia, 
hto npe^ycMaTpHBaeT yBejiHHeHHe scJxJjckthbhocth ero nojiyneHHK h ho^hhthc 
tohkh KHneHHH pa6oHeft echakocth 6e3 H3MeHeHHfl aTMOc4>epHoro ^aBJieHii^i. 

BTOpan nacTB nocTaBJieHHoft 3a^aHH npeaycMarpHBaeT cnoco6, c homoiijbio 
KOToporo AOCTHraeTca oaHOBpeMeHHaa no^ana TenjiOHOCHTejia noTpe6nTejiJiM h ero 
HaxpeB c noMOiijBio o^Horo TennoreHepaTopa. 

riocxaBJieHHaji 3a^ana .zjocTHraeTCJi TeM, hto cmkoctb pa6oneH ^chakocth (36) 
HMeeT cjioh MaTepHajia c hh3khm yzjejiBHBiM Koa^HipieHTOM TennonpOBO^HOCTH, 
c o otb ctc tb yioiu, ero Heo6xo^HMOMy pacneTy, h no3BOJiflex yzjep;>KHBaTf» /jojiroe 
BpcMH TeMnepaxypy HarpeToro TennoHOCHTejui 6e3 3HaHHTenBHoro cHHaceHHfl ero 
TeMnepaTypBi. Emkoctb paSonefi hchakocth (36) KOHCTpyKTHBHO ncnojmeHa TaKHM 
oSpasoM, hto HMeeT ABa OTOejieHHH c neperopoAKOH (37) H3 MaTepiiaxra iKOTopBift 
HMeeT hh3khh K03(|)4)HU l HeHT TenjionepeAaHH, h coe^HHeHHbie Mexcay co6oh 
npoxoAHBiM KaHanoM fljifl pa6onen echakocth (38) b HHECHefi nacTH, a Taicace 
coe^HHHioTCH nepe3 neperopoflKy (37) b npocTpaHCTBe B03£yniHoro KOJinana 

eMKOCTH (36) C nOMOHJBK) CTaJIBHOH Tpy6KH ? HTO AaCT B03M05KHOCTB Bblp Q.BHHB aTB 

6ajiaHC ^aBJieHHu b oTAenemDix eMKOCTH h noAaepacHsaTB OAHHaKOBBiH yposeHB 

pa60HeH ^CHAKOCTH B eMKOCTH. HaJIHHHe AByX OTAeJieHHH AaeT B031V*02KHOCTB 

HarpeBaTB 6onee aKTHBHO pa6onyio echakoctb b kotopoh HaxoAHTca 
TennoreHepaTop, h npe^OTBpamaTB AnHrenBHBiH npoijecc TepMOAH<|>(j>y3HH Ha 
6ojibinyio Maccy TenjioHOCHTejiM. B flpyron nacra HaxoAHTca pa6onaK ^ch^koctb c 
6onee hh3koh TeMnepaxypofi, KOTopaa 3a6npaeTCJi 3a6opHBiM naipyoicoM (34) 
Hacoca (35) BMecTe c B03AyxoM b cooTHOineHHH 0,002 oSteMa ot Maccbi 3a6paHHOH 
pa6oHeii echakocth, KOTopaa npoxo^HT 3a eAHmmy BpeMeHH nepes ^a6opHBifi 
naTpy6oK Hacoca, no^aiomero BOAy b TennoreHepaTop H3 npoxoAnoro KaHcana (38). 
TennoreHepaTop (10) h cmkoctb ajm pa6oneH echakocth (36) coeAMHeHBi c 
CHCTeMOH OTonjieHH^ (hhh noAann ropflnen boam) nepes HarHeTaTenBHBifi naipySoK 
(21) h oSpaTHBiH Tpy6onpoBOA (45), KOTOpBifi 3axoAHT nepe3 (JmaHen; b 30Hy 
B03AyinHoro KOJinaKa eMKOCTH paSoneft echakocth, ho He KacaeTca ee 

noBepxHocTH. Emkoctb Taicace oSopyAOBaHa TepMonapon (40) rtix: chhthh 
noKa3aHHH TeMnepaTypBi paSoneg echakocth a Taicace KOHTpona h ynpaBJieHH^ 
nepe3 6jiok KOHTpojiBHo-peryjiHpyiomHx npn6opOB (49) HopManBHOsaKpBiTBiM 
3jieKTpornApoKJianaHOM (41). Emkoctb ajih paGonen echakocth (36) #onojiHHTejiBHO 
oSopy^oBaHa KpaHOM (51) nim hoahhtkh chctcmbi b cnyqae hcoSxoahmocth 
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pa60HeH XCHAKOCTBK), HJIH MO^CCT HCIIOJIB30BaXBCH RJIX nO^KJIIO^eHHH K CHCTCMe 

BO^onpoBOAa c uentio HenpepBiBHofi no^anH boabi b cmkoctb. ^jih cJiHBa paSonefi 

^CHAKOCTH H3 eMKOCTH npeAyCMOXpeH KpaH (52), KOTOptlH HaXO^HTCH B HH^CHeH 

Hacra eMKocra. C uejiBio HesaBHCHMocTH cucTeMbi ox u;eHTpajiH30BaHHi>ix ceTefi 
3neKTpocHa6^ceHHH h Ha cjiynafi ero aBapniiHoro otkjhoh6hhs npeaycMOxpeH 
AH3ejit-reHepaTOp (54) hco6xoahmoh mohjhocth, Koxoptin coeAMHeH c HacocoM h c 
6jiokom KOHTpojibHO-peryjiHpyioiqHX npuSopoB (49). CncTeivia xaK^ce oSopyzjOBaHa 
BeHTHMMH c pyHHBiM ynpaBJieHHeM Bbixo^a chctcmli Ha paSoHHH pe^cHM (42) 
h pynHoro cnHBa pa6oneH :>khakocth h3 chctcmbi oTomieHHJi h TeiniooGMeHHHKOB 
(44). c uejiBio npeAOTBpameHHH raApoyzjapa b CHCxeMe TpyGonpoBo^a bkjuohcho 
eMKOCTB raiueHHK rn#poyzjapoB (43), KOTOpaa BKjnoneHa nocjie KpaHOB (41, 42). 
OopaTHBifi TpySonpoBOA ooopyAOBaH xepMonapofi (46), coeAHHeHHOH c Sjiokom 
KOHTpoJiBHO-perynHpyiomHX npnSopoB (49) h #aex bo3MO^choctb cHHMaTB 
noKa3aHHK xeisinepaxypBi b oSparaoM xpy6onpoBOAe h ynpaBjraxB nepe3 6jiok 
KOHTpojiBHO-perynnpyiomHx npn6opoB paSoxoft HOpMajiBH03aKpBiToro 
3jieKTporHApoKJianaHa (47). Bjiok KOHTponBHO-perynHpyiomHx npnGopoB (49) 
ynpasjiHeT b aBXOMaxHHecKOM peacHMe pa6oxoft Bcex y3JioB chctcmbi. 

TaioKe b ocHOBy H3o6peTeHH* nocxaBjieHa 3a#ana ycoBepineHCXBOBaHHH 
ycTpoficTBa ajih HarpeBaHH^ hchakocth, b kotopom nyreM H3MeHeHHH ero 
KOHCTpyKiiiHH h AonojraeHHfl hobbimh npHcnocoSjiemDiMM, o6ecneHHBaexcH 

npOHSBO^CTBO 6oJIBHIOrO KOJIHHeCTBa TenJIOBOH 3HeprHH, HHTeHCH (J)HKan;H.Jl 

TepMOOT4>$y3HOHHoro npoijecca h HenpepBiBHOCTB AeifcxBHH KaBHxaipioHHoro 
TenjioreHepaxopa rjik Harp esaHHH pa6oneH hchakocxh 3HaHHxenBHoro o6teMa h 
OAHOBpeMeHHOH no^aHH ee b noAaiommi Tpy6onpoBOA. 

IIocTaBJieHHaH 3a^ana peniaexcn xeM, hto KaBHTaijHOHHHH TenJioreHepaTOp 
HenpepBiBHoro AeficxBHH co bxoaom h bbixoaom pa6oneH skhakocxh, HacocoM, 
no^aioiAHM h oSpaxHBiM Tpy6onpoBO#aMH, b cooxsexcxBHH c H3o6pexeHHeM 
AononHHxejiBHO coaepacnx ycicopHTejiB-aKTHBaxop pa6oneH ^khakocth (<Dhi\ 2), 
coeflHHeHHBiii c HacocoM (35) h nepexo^HBiM narpySicoM no^anH echakocth (33), 
KOTopBifi coctohx no MeHBiueft Mepe H3 Tpex nocJieAOBaxejiBHO coeAHHeHHBix 
naxpySKOB c pa3HBiMH AHaMexpaMH npoxo#HBix KaHanoB, coe^HHeHHtix Me^c^y 
co6oh c noMomBio (JmaHijeB cmchbi HanpaBJieHHH ocHOBHoro noTOKa echakocxh 
(27), c KOHHHecKHM ckocom h 3»ceKi|HOHHoro ycKOpHxenBHoro KaHajia (29), 
pacnono^ceHHoro TanreHipiajiBHo k npoxoAHOMy KaHajiy naxpy6Ka (26). 
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y CKOpHxe jib - aKTHB aTOp pa6oHefi hchakocth AonojraiiTejiBHO #onojiHeHHB»ra 

CTaTHHeCKHMH KaBHTaTOpaMH (24,31) C pa^HaJIBHO pacnOJIO^CeHHBIMH OTBepCTIWMH, 

KOTOptie reHepupyiOT iiotok Kajni6p0BaHHBix KaBirraijHOHHBix ny3BipBKOB, KOTopue 
nocTynaiOT b mejieByio 30Hy noTOKa c ijejiBio H3MejiBHeHH5i KaBHTaijHOHHEJX 
ny3BipBKOB h co3,ziiaHHH hx BTOpHHHoro noTOKa. YcKOpHTejiB-aKTHBaTOp paSoHieH 
^chakocth AonojiHHTenBHO o6opy#OBaHHBiH mejieBBiM a^ceKTopoM (23) h KaMepofi 
noBBiineHHoro aaBJieHH* pa6onero noTOKa (1), KOTOpan HMeeT meJiesoH 
3^ceKTopHBra ycKopHxenBHBiH KaHaji, pacnojio^ceHHBift TaHreHU,n aJIBHO K 
npoxo^HOMy KaHany ijeHTpajiBHoro naTpyf>Ka (2) TennoreHepaTopa (Our. 1). 
I^eHTpajiBHBifi naTpySoic (2) TenjiorenepaTOpa coe^HHeH c meHTpajiBHOH ero nacTi>io 

(7), KOTOpa* COAep^KHT CTaTHHeCKHH KaBHTaTOp (3) C pa#HaJIBHBIMH OTBepCTH^JMH 

(4), KOTOpBie reHepupyiOT iiotok Kajni6poBaHHBix KaBHTaijHOHHBix ny3BipBKOB, h 
HMeeT pa^HantHBie KaHajiBi (5) b njejieBoft 30He noTOKa. OraTHnecKHH KaBHTarop 
(3) HMeeT TaK5Ke KaBHTHpyiomee conjio JIaBajiH (6), hto o6ecneHHBaeT MraoBeHHoe 
cyaceHHe h pacniHpeHHe ocHOBHoro noTOKa ^ch^kocth h cnocoScTByeT 

06pa3OBaHHK) BTOpHHHOrO nOTOKa H3MeJIBHeHHBDC KaBHTau;HOHHBIX Iiy3BIpBKOB . 

KaBHTan,HOHHBiH TennoreHepaTop HenpepBiBHoro achctshh ^onojiHHTejiE»HO 
co#ep3KHT pa3^enHTenBHBie (JmamjBi (10, 11) ocHOBHoro noTOKa xchakocth: c 
KOHHHecKHM pacceKaTejieM, kotopbih no# AaBJieHHeM paBHOMepHO pacnpeaejuieT 
pa6onyio ^ch^koctb nepe3 meneBBie TaHreHijHajiBHO HanpasjieHHBie KaHajiBi (12, 23) 
b KananBi bbixo^hbix naTpy6KOB (14) TenjioreHeparopa, KOHijeHTpHHecKH 
pacnojio^ceHHBix ot ijeHTpajiBHoro naipySica (2) TenjioreHeparopa, KOTOpux KaK 
MHHHMyM iditb, h no,o;aiomero Tpy6onpoBO^a (21) chctcmbi OTonjieHHs, hjih 
noflanfc ropHHeS bo^bi noTpeSHTejiHM. BBixo^HBie naTpy6KH (14) o6opy^OBaHHBie 

CTaTHHeCKHMH KaBHTaTOpaMH (15) C paflHaJIBHO pacnOJIO^CeHHBIMH OTBepCTH^MH 

(16), KOTOpBie reHepupyiOT noTOK Kajin6pOBaHHBix KaBHTaE(HOHHBix ny3BipBicoB, 
KOHBii;eBBie KaHajiBi (17) b Kopnyce narpy6KOB (19) h KaBHTaipiOHHBie conjia Jlasajra 
(18), KOTopBie H3MejiBHaiOT KaBHTai^HOHHBie ny3BipBKH. BBixoAHBie naTpy6KH (19) 
^onojiHHTejiBHO o6opy^oBaHBi cohjiobbimh BBixo^aMH (20) TenjioreHeparopa, 
KOTOpBie HMeioT yroji HaKJioHa 45° k och naTpySKa h HanpaBJieHBi b CTopoHy ot 
ueHTpajiBHoro narpySKa (2) TenjioreHeparopa. 



WO 2005/064244 PCT/UA2004/000019 

8 

KPATKOE OnHCAHHE OHrYP HEPTE3KEH 
Ha nepTe^cax npe^cTaBJieHO cxeMara^ecKoe H3o6pa^ceHiie KasHTaijHOHHoro 
TennoreHepaTopa HenpepBiBHoro achctbidi h ero HacTefi, a Taioice cxeMa (<Dnr. 9), 
HnniocTpHpyiomaH peanH3aipno 3asBJi)ieMoro cnoco6a corjiacHO H3o6peTeHHK). 

JIYHUIHH BAPHAHT OCyiHECTBJIEHHil H30EPETEHH5I 
L CHCTeivia, KOTOpaa peajinsyeT cnoco6 oAHOBpeMeHHOH no#a^iH 
TennoHOCHTena: noTpe6iiTejiflM h ero HarpesaHHe c noMonjtio oAHoro 
TennoreHepaTopa paSoTaer aneflyiomHM o6pa30M. 

Ilocjie 3anoJiHeHHH pa6oneH ^kh^koctbio cmkocth (36) b Heo6xo^HMOM 
KOUHHecTBe, Kax 3to Sbijio yKa3aHO paHee, c HanajiBHOH ee TeMneparypoH BBinie 
5°C BKJiiOHaeTCH, 6e3 ynacTM 6jioica KOHTpojiBHo-peryjinpyioHjHX npnSopoB (49), 
Hacoc (35) h npoHCXO^HT HarpesaHHe pa6oneH 3KH#kocth c noMomi>io 
TennoreHepaTopa #o TeMnepaTypti 90°C, kohtpojib 3a xoflOM HarpeBa BeAeT 
TepMonapa (40). Ilocjie AOCTHaceHHH TeMneparypBi 90°C pa6oneH 2chakocti>k> 
nuaBHO OTKpMBaeTCH KJianaH pyHHoro ynpasjieHHa (42) h paSonaa echakoctb 
nocTynaeT b KOHTyp OTonneHHH c Tenjioo6MeHHHKaMH (44) npn bkjhohchhom 
TennoreHepaTope, npn 3tom bchthjih (48, 51) aojiechbi 6bitb otkpbitbimh. 
TepMonapa (46) CHHMaeT noKa3aHiifl TenjioHOCHTejist b oSparaoM TpyoonpoBO^e 
(45). Ilocjie 3anoiiHeHHH chctcmbi oTonneHHH paSo^efi echakoctbio 3aKpBiBaioxc£ 
KJianaHBi (42, 48, 51), BBiKJHonaeTCH Hacoc h BBicTaBJiseTcs paSonan TeMnepaTypa 
TenjiOHOCHTejui Ha KOHiponBHO-perynHpyiOHiiHX ripn6opax b no/jaioineM h 
oSpaTHOM Tpy6onpoBOflax chctcmbi oTomieHHH. YcTaHaBjinBaeTCH Bepxiraa 
TeMnepaTypa 3 aicpMB aH 3JieKTporii#pOKJianaHa (41) Sojiee HH3Kaa, ^eM 
TeMnepaTypa pa6oHefi echakocth 90°C b cmkocth (36), HanpiiMep 80°C h 
CHHXpoHHoro BBiKHiOHeHHH Hacoca (35), BBicTasjiaeTC^ TeMnepaTypa otkpbixhji 
sjieKTporHApOKJianaHa (47), HanpiiMep 60°C h aBTOMaTHHecicoro bkjuohchhh Hacoca 
(35) RJifi. Hanajia paSoTBi TenjioreHepaTopa. TaiOKe BBiCTaBjiaeTCH TeMnepaTypa 90 °C 
OTKpBiTHH aneKTporH^poKJianaHa (41). Ilocjie 3Toro aBTOMaraHecKH BKjno*iaexcji 
Hacoc h TenjioreHepaTOp. Kor#a TeMnepaTypa pa6oneH hchakocth b cmkocth 
^ocraraeT ypoBHa 90°C otkpbib aioTcn KJianaHBi (41) h (47) h TeroioreHepaxop 
HaraeTaeT so^y b cncTeMy, npn 3tom oh npo,zjojraaeT HarpeBaTB paoo^yio 
aomicocTB b eMKOcra. Kor^a TeMnepaTypa b oGparaoM Tpy6onpoBO#e ^ocraraeT 
ypoBHH 80°C KJianaHBi (41, 47) aBTOMaraHecKH 3aicpBiBaioTCfl, Hacoc BBiKJiiOHaexcH 
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#o ypoBHK oxjia^eHHH cHcxeMBi 60°C, nocjie nero oxKpBraaexca KJianaH (47) h 
aBTOMaTHHecKH BKJiiOHaeTCH Hacoc h TenjioreHepaTop KOXopBifi no^aex Bo;o;y b 
CHCTeMy nepe3 oxkpbixbih KJianaH (41) nocne ee Ha#neacamero HarpeBa. BpeMfl 
Heo6xo^HMoe £Jih flocra^ceHUH xeMnepaxypBi Heo6xo#HMoro HarpeBa 6y/z;eT 
He3HaHHTejibHbiM, b CBH3H c xeM, hto Macca bo,zjbi, KoxopaH nocTynaeT c 
xeMnepaxypofi 60° C H3 o6paxHoro xpy6onpoBO,Aa (45), JiBiraexcfl He3HaHHTejiBHoH 
no cpasHeHHK) c Maccoft bo#bi, Koxopaa: Haxo#Hxc;i b cmkocth h HMeex 
TeMnepaTypy He HHace HeM 80°C, TaKHM o6pa30M OHa OBicTpo HarpeeTca #o 
xeMnepaxypBi BBime 63 °C, npH Koxopoft, KaK ^OKa3aHO b naTeHTe UA 47535 C2, 
F24J3/00 npoHcxo^HT pe3Kaa HHxeHCH<j)HKaijH)i CKopocxn HarpeBa pa6o*ieH 
xch/jkocth. riocne HarpeBa paGonen ^ch^kocth b cmkocth xeMnepaxypBi 90° C 
CHCTeMa bxo^ht b asTOMaTH^ecKHH pe^cHM pa6oTbi h sect UHKJI nOBTOp^eTCJI B 
TaKOM-^Ece nopJiAice, npH 3xom BpeMfl pa6oTi>i xennoreHepaxopa 6yzjex 3aBHceTi> ot 
BticTaBJieHHbix xeMnepaxypHBix napaMeTpoB cncxeMBi oxonjieHM, a nacTOxa 
BKJiioHeHHH TennoreHepaTOpa 6yzjex aBxoMaxHHecKH 3aBHcexB ot xeMnepaxypBi 
BHeniHeft cpe^Bi, Koxopaa BJiiraex Ha xeMnepaxypHBifi pexaiM noMememra, KOTOpoe 
oxannHBaexrai. 

TaKHM o6pa30M peajiH3yexcji cnocoG o^HOBpeMeHHOH no^ann xennoHOCHTejra 
noxpeoHTejiHM h ero Harpes npH noMonjH o^Horo xennoreHepaxopa. 

HsMeHeHHe napaMexpoB mohjhocxh Hacoca, yBejinneHHe hjih yMeHBineHHe 
oonjero o6teMa cmkocth rjisi paSoneft aomKOCXH h cooxHoinemie ee nacxeii, 
Koxopbie ecxb BejiHHHHaMH nepeMeHHMMH, a xaicace nocne^oBaxejiBHoe 
noAKJiiOHeHHe cucxeM xennoreHepaxopoB no yicasaHHOMy cnocooy HBjmeToi 
o^eBH^HbiM Ana cneninajincxoB b 3xoh o6nacxH h He MO^cex 6bixb ocHOBaHHeM Jinx 
ycoBepnieHCXBosaHHH cnoco6a, oxHOcnxejiBHo #aHHoro H3o6pexeHHH. 

2. KaBHTai^HOHHbiii xenjioreHepaxop HenpepBiBHoro aeiicxBHfl cobmcctho c 
onHcaHHbiMH npncnoco6jieHHHMH paSoxaex cne^yion^HM o6pa30M. 

IIoxok ^chakocxh (bo^bi) c noMonjBio Hacoca (35) nocTynaex b npoxoAnon 
xaHaji naxpySKa (32) ycKopnxeJiH-aKXHBaxopa (<Dnr. 2) co cxopocxBio 7 m/c, #ajiee 
oh nona^aex b KOHHHecKyio nacxB cxaxnnecKoro KaBHxaxopa (31), r#e oh 
saKpyHHBaexcH h npnoSpexaex ckopoctb w 9 m/c. C xaKOH cxopocxBio noTOK 
ECHflieocxH nona^aex bo BHyxpeHHHH KaHaji cxaxnnecKoro KaBHxaxopa (31) flHaiviexp 
Koxoporo b 2,4 pa3a MeHBme ^naMexpa npoxo^Horo KaHajia naxpySKa (32), npH 
3tom cKopocxB noxoKa ^ch^kocxh Bospocxaex j\o 14 m/c. BHyxpeHHHH KaHan 
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CTaTiraecKoro KaBHTaTopa ^BJiaeTCH HenpoxoAHBiM, no3TOMy ochobhoh iiotok 
Aoxoa* ao ero KOHHHecKoro Komja AonouHHTejiBHO 3aKpyHHBaeTca h npHoSpeTaeT 

o6paTHOe ABH^CeHHe, npH 3TOM B03HHKaCT IiepBHHHfclH npOI^eCC B03HHKH0BeHIi*I 

KaBHTaiUHOHHBix ny3BipbKOB 3a cneT Typ6yjiH3au;HH h BBmejieHHJi Tenna 3a chqt 
npeBpameHHH KHHeraHecKOH 3Hepraii noTOKa - b TennoByio aHepraio. flajiee, nepe3 
ABa p^Aa paflHanBHBix OTBepcTHH, KOToptie hbjihiotch reHepaTOpaMH paBHOMepHoro 
noTOKa Kajm6poBaHHbix KaBHTaijHOHHBix ny3BipBKOB OAHHaKOBoro AiiaMeTpa, 
ochobhoh noTOK pe3KO Memm HanpaBJieHHe ABioEceHHa, npn stom AonojiHHxejitHO 
BBmenKeTCH Tennosas SHeprHfl, nocTynaeT b meneByio 30Hy noxoKa co ckopoctbk) 
24 m/c h nona^aeT b pa^najitHBie KaHanbi naTpy6Ka (30), r#e nponcxoAHT 
aKTHBHbiii npoijecc cxjionBiBaHHH KaBHTaijHOHHBix ny3BipBKOB c Bbi^ejieHiieM 
3HeprHH h jioicajifcHBiM yBejinneHHeM CKOpocTH KyMyjiHTHBHBix CTpyeK ao 700m/c 5 a 
TaioKe H3MenBHeHHe nepBHHHBix ny3BipbKOB b hx HacBinjeHHOM noTOKe c mchbhihm 
AHaMeTpOM ao 20-25 mkm. Ilpn 3TOM b mejieBOM 3a30pe o6pa30saHHBiM BHeniHHM 
AHaMejpoM CTaTHHecKoro KaBHTaTopa (31) — d K? h BHyrpeHHHM AHaMeTpOM 
naTpy6xa (30) - D onpeAejifleTca K03(])(|>Hii;HeHT cacaTHfl noTOKa no 4>opMyne: 



r^e V BX — HCXO^Haa ckopoctb noTOKa bchakocth, KOTopaa coo6njaeTCfl eMy 
HacocoM; 

V - ckopoctb noTOKa echakocth, KOTopyio oh npHo6peTaeT npH BXOAe b 

mejieBofl 3a30p; 
j 

~ — K03(|)$HUHeHT HenpepbiBHOCTH (c^caraji) nOTOKa BOSAyinHO-BOASHOH 

CMeCH. 

B03HHKaeT B03AyHIHO-BOAflHaH MaCCa ny3BIpBKOB, KOTOpafl HBJiaeTCH 
C5KHMaeMOH (B OTJIHHHe OT 3KH.ZJKOCTH), C o6jbCMHBIM COAep^CaHHeM B03#yxa 0,8, HTO 
npHBOAHT K B03HHKHOBGHHK) AOnOJIHHTCJIBHBIX y^apHBIX BOJIH H CBepX3ByKOBOrO 

TeneHUH. Ckopoctb 3ByKa aji* B03AymHO-BOAflHOH MaccBi paccnHTBiBaeTCH no 
(|)opMyjie Byzja: 



V BX • D 2 = V* (D 



» 2 - d 2 K ), 



OTKy^a 
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rAe: P — Aasjiemie b B03AymHO-BOAflHOH CMecn; 
a - o6teMHoe coAep^caHHe B03#yxa; 

p >K — o6l>eMHaH nJIOTHOCTB 3KHAKOCTH. 

TaKHM o6pa30M a = 0,8; a (1 - a) = 0,16, a ckopoctb 3ByKa ^jh AaHHOH cpe^Bi 
cocTaBJiaeT 25 m/c. 

JSflx AaJiBHefinieH aKTHB aijn h npoijecca Tenjioo6pa30BaHH« 3a cneT 

B03HHKHOBCHHK yflapHBIX BOJIH yjIBTpa3B yKOBOH H y^apHOH KaBHTaiJHH, npH 
CMBIKaHHH ny3fcipBKOB AHaMCTpOM AO 20-25 MKM BO Bp CMS HX CXJIOnBIBaHHH, 

Heo6xoAHMa cBepxsByKOBas ckopoctb noTOKa ^jih B03AyiHHO-BOAJiHOH CMecn, hto 
AiocTHraeTCH b njejieBOM 3a30pe h b KaBHrapyiomeM conne JIaBajiH, pacnono^ceHHOM 
Ha KOHu;e cTaraHecKoro KaBHTaTOpa (31), hto o6ecneHHBaeT mthob chho e cyaceHHe h 
paniHpeHHe ocHOBHoro noTOKa 5khakocth. ^ajiee ochobhoh hotok ^khakocth 
nocTynaeT b npOTOHHyro nacTBio KaHana noBbinieHHoro A&BJieHitsi naxpySKa (30), 
rAe nponcxoAHT nojraoe ToneHHoe 3axjiontiBaHHe MHKpony3BipBKOB 6e3 

06pa30BaHHK KyMyJHITHBHBIX CTpyeK H TaKHM 06pa30M npOHCXOAHT HHTeHCHBHBIH 

HarpeB ^khakocth. 

^anee ochobhoh noTOK echakocth nocTynaeT b kohhhcckhh KaHaji naTpySica 
(28), r^e cHOsa ero ckopoctb B03pacTaeT ao 5 m/c h b HinnHH^pHHecKHH npoxoAHOH 
KaHaji naTpySKa (28) c A^aMeTpoM, paBHBiM 0,5 AHaMeTpa npoxoAHoro Kanajia 
narpySKa (32), r#e ero ckopoctb BOspacTaeT ao 9 m/c h npoHCXOAHT pesKaa CMeHa 
HanpaBJieHiM ^bh^kchhh noTOKa 3a cneT HanpaBji^iOHJiero KomraecKoro CKoca 
4>jiaHn;a (27) b aaceKijHOHHOM ycKOpHTCJiBHOM KaHane (29), KOTOpBifl TaHreHi^najiBHo 
pacnoiioaceH k npoxoAHOMy KaHajiy narpySKa (26), npn stom ckopoctb ocHOBHoro 
noTOKa }khakocth BBipocTaeT ao 14 m/c. IIpH npoxo^uieHHH noTOKOM KaHana 
naipy6Ka (26), nponcxoAHT ero saKpynHBaHHe h KaK cueACTBHe — BBiAeneHHe 
TenjioBofi 3HepriiH. B AaJiBHenuieM ochobhoh noTOK echakocth nocTynaeT b 
KOHHHecKHH KaHaji naTpyGica (25), r^e cHOBa npnoSpeTaeT ckopoctb 9 m/c h 
nona^aeT bo BHyrp chhhh KaHan craTHHecKoro KaBHTaTopa (24), rAe npOHCXOA^T 
Taicne ace <j>H3HHecKHe HBJieHHa, KaK h npn npoxoacAeHHH noTOKOM craTHHecKoro 
KaBHTaTopa (31) c BBmeneHHeM TenjioBofi 3HeprHH. B AaJiBHeiiiHeM, npn 
npoxoacAeHHH naTpy6Ka (28), $jiamj,a cmchbi HanpaBJieHHH ABHDKeHHfl noTOKa h 
KaHanoB (25, 26) h cTaraHecKoro KaBHTaTopa (24) naTpySKa (22) nponcxoAHT 
nocneAOBaTejiBHoe noBBimeHHe TeMnepaTypBi ochobhoto noTOKa ^khakocth. 
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Ha BBixo^e ycKopHTena-aKTHBaTOpa (Onr. 2) ycTaHOBJieH meneBOH saceierop 
(23) c OTBepcTHHMH, npH npoxo^e nepe3 KOTOpBie ochobhoh iiotok nonynaeT 
ycKOpeHHe h o6pa3yK)TCH KaBHTamioHHBie ny3BipBKH 5 KOTOpBie cxjionBiBaiOTca b 
KaMepe noBBinieHHoro aaBJiemiJi (1) h BBi^ejiaeTCH TennoBaa anepnui. Hepe3 
meneBOH 3>iceKTopHBifl ycKopHTejiBHBiii KaHaji, pacnono^ceHHBiH TanreHu,HanBHO k 
npoxoAHOMy KaHajiy narpySica (2), ochobhoh iiotok ^ch^kocth co ckopoctbio 9 m/c 
nocTynaeT b npoxoAHOH KaHan (2) i^eHTpauBHoro naTpyGica TemioreHepaTopa, 
3aicpyHHBaeTCfl h BBmejiaeTCH TenjioBaa 3Heprna. IIpH npoxo:>K£eHHH cTaTHHecKoro 
KaBHTaTOpa (3) h reHepHpyiomnx ny3BipBKH OTBepcTHH, pa^najiBHBix KaaajiOB (5) h 
conen JlasajiH (6) ochobhbim noTOKOM, TaioKe BBi^ejiaeTCH TeiuiOBa* SHepriDi h 
noTOK nocTynaeT b kohhhgckhh KaHaji naTpy6Ka (8), r#e npoHcxo^HT ero 
3aKpyHHsaHHe h cHOBa BBi^ejiaeTCH TenjiOBaa sHepraji. npH nocTynjieHHH 
ocHOBHoro noTOKa ^chakocth b pacnpe^eJiHTejiBHBra (JmaHeij (10) c kohhhcckhm 
pacceKarejieM, ochobhoh noTOK pa3AenJieTCfl Ha iiotokh, KOTOpBie nocxynaioT b 
n^eneBBie TaHreHi^najiBHO HanpaBJieHHBie KaHajiBi (12, 13) h b npoTOHHBie KaHanBi 
bbixo^hbix naTpy6KOB (14), kotopbix no MeHBiuefi Mepe nm, a Taidce b npOTOHHBiH 
KaHaji no^aiomero TpySonposo^a (21) cHereMBi OTonneHHH, hjih no^ann ropjraeii 

BO^BI nOTpe6HTeJIHM H AOCTHraeT CKOpOCTH 8 m/c. 

Pacnojioacemie BBO^a imeneBBix KaHanoB (12, 13) othochtcjibho naTpy6KOB (14, 
21) noKa3aHO Ha (Onr. 4,5) fljin ceBepHoro h kwkhoto nojiyniapH*, CBJisaHHoro c 
^encTBHeM MaraHTHoro nonfl 3eMJin Ha BO#y, KOTOpaa jiBimeTCfl ^HaMaraeTHKOM h 
o6na^aeT MarHHTHOH bociiphhmhhboctbio x = _ 13,0 ■ 10 6 npH cnnpanBHOM 
ABH^ceHHH ocHOBHoro noTOKa 5kh#kocth, KOTopBiH HanpaBJieH b tom ace 
HanpaBJiemm, hto h #eftcTBHe BeKTopa HanpjixceHHOCTH MarHHTHoro noun 3eMJin b 
pa3HBix nojiyiuapHax, c ijejiBio noBBiineHHH CKOpocra ochobhoto noTOKa. KpOMe 
3Toro Ha noTOK hch^kocth, KOTopaa BpamaeTca b bbixo#hbix narpySicax (14) SyfleT 
^eiicTBOBaTB CHJia KopHOJinca, KOTopaa 6yo;eT otkjiohhtb BHeniHHe cjioh ^ch^kocth 
b HanpaBjieHHH nepneH^HKyjiapHOM ee othochtcjibhoh CKOpocra h 0Ka3BiBaTB 
AaBJieHHe Ha CTemcH npoxo^Horo KaHajia naipy6KOB (14), KOTOpoe 5yzjeT BBi3BmaTB 
BBmejieHHe TennoBoft 3HeprHH. 

IlnomaAB nonepeHHoro ceneHHH meneBoro KaHajia (13) 3aBHCHT ot o6BeMa 
TennoHOCHTejiH, KOTopBiH .zjojiaceH 6bitb no^aH b no#aiomHH Tpy6onpoBO£ (21) h 
ecTB BejiHHHHofi nepeMeHHOH, TeM caMBiM h peryiiHpyiomeH ckopoctb no^anH 
TennoHOCHTejiH. 



WO 2005/064244 PCT/UA2004/000019 

13 

Ilocjie 3Toro iiotok ech^kocxh nona^aex bo BHyxpeHHHe npoxoHHBie KaHajibi 
cTaTHnecKHX KaBHTaTopoB (15), npoxoflHT nepe3 paflHajiE>Htie KaHajiBi (16), 30Hy 
mejiesoro noxoKa c KOJiBijeBBiMH KaHanaMH (17) b Kopnyce naTpy6ieoB (19) h 
KaBHTai^HOHHBie conna JlaBaJia (18), npn 3tom nponcxcwx Te ace (J)H3HHecKHe 
npoi^eccti h BtmeneHHe xennoBOH SHepmn, hto h npn npoxoacfleimH noTOKa 
miAKOCTH nepe3 cTaTHnecKHe KasHxaxopti ycKopHTejiH-aKTHBaTopa (Onr.2) h 
qeHTpanBHoro naxpySica (2) xeiuioreHepaxopa. IIpn npoxoayjeHHH noTOKa 
^ch^kocth *iepe3 connoBtie BBixo^a (20) naxpySKOB (19), KOTopBie hmgiot yron 
HaicnoHa pe6ep 45 k och naxpy6iea, Btmejiflexca flonojirorrejiBHafl TennoBaa 3HeprHH 
h yBejiHHHBaexcH 06111; imoma#B TepMO,zjii<i)(j)y3HOHHo:ro npoijecca b iiotb pa3 

(MHHHMyM) OTHOCHTCJIBHO KOHCTpyKHjHH TenJIOreHepaTOpOB C OflHHM COnJIOBBIM 
BBIBO£OM pa60Heft ECHAKOCTH. 

TaKHM oopa30M 3 nocxaBJieimafl 3a^ana ycoBepmeHCTBOBamra ycTpoficxBa 3a 

CHeT H3MeHeHM KOHCXpyKU,HH H flOIIOJIHeHHJI KCOBBIMH yCTpOHCTBaMH, 

o6ecneHHBaeT npoH3BO,n;cxBO KaBHTai^HOHHBiM TennoreHepaTopoM 6ojiBinoro 
KOJiH^ecTBa TennoBOH 3HepraH #Jifl HarpeBaHHH 3HaHHTejii>noro o6*BeMa ^khakocth h 
HenpepBiBHocTB ero ^chctbhh c oflHOBpeMeHHOH no^anefi ee b no^aiomHH 
xpy6onpOBOfl. 

H3MeHeHHe KOJinnecTBa 3JieMeHT0B ycKopHxejiK-aKTHBaxopa h KOJinnecxBa 
naxpy6KOB Bbixofla pa6oneii ^ch^kocxh, KOToptie pacnojioaceHBi KomjeHxpHHecKH 
oxHOCHTejitHO ijeHxpajiBHoro naTpyoKa xeiuioreHepaxopa hjih H3MeHemie rnioma^H 
ceneHHH KaHana no^aiom;ero xpy6onpoBo^a HBJiflexca: ohcbh^hoh ^jih cneijuajiHcxoB 

B 3TOH OXpaCHH H He MOECeX 6BIXB OCHOBaHHeM rjix ycoBepnieHCXBOBaHHH 
yCXpOHCXBa, OXHOCHXeJIBHO 3Toro H306peTeHHH. 

nPOMblUIJIEHHA^ nPHMEHHMOCTB 
KaBHxaiijHOHHBiH xennoreHepaxop HenpepBiBHoro AeficTBHH h saaBJiJieMBiH 
cnoco6 nojiyneHH* xenna, comacHO sxoro H3o6pexeHH#, ivio^cex 6bixb HcnojiB30BaH 
jxjvl aBXOHOMHoro oxoiuieHHH 3AaHHH h coopyaceHHH pa3JiHHHoro HasHaneHHa, b 
cejiBCKOM xo3HHCXBe 3 b xexHOJiorHHecKHx pa6oHHX npoijeccax hjih nnx reHepaipra 
3HeprHH. 
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OOPMYJIA H30EPETEHHJ1 
L Cnoco6 nojiyneHHH Tenna rjisi oTonneHHH 3^aHHH h coopy^ceHHH nyreM 
^opMHpoBaHHH BHXpeBoro noTOKa bo#bi h o6ecneneHHH KaBHTaijHOHHoro pe>KHMa 
ero TeneHHH npH pe30HaHCHOM ycHJieHHH b 3tom noTOKe 3ByKOBBix h yuapHtix 

KOJie6aHHH 5 KOTOpBie B03HHKaK)T, OTJIHHaeTCH TQM, HTO B BO#y floSaBJIHIOT 

3THJieHrjiHK0Jit b KOJiHHCCTBe 7% ot MaccBi BO^bi h HacBinjaioT iiotok paSoneS 

aCHAKOCTH B03^yXOM 5 HTO COCTaBJDieT 0,002 06?>eMa K MaCCe BO£BI, H3MeHeHHH 
KOHCTpyKI|HH eMKOCTH ^JIH nOtfaHH 2KHflKOCTH H H3MeHeHH* KOHCTpyKIJHH 

TennoreHepaTopa ocymecTBJifleTCfl cnoco6 o#HOBpeMeHHOH no^aHH paSonefi 
5kh^kocth h ee Harpesa. 

2. KaBHTau;HOHHBiH TenjioreHepaTop HenpeptiBHoro ^chctbhh co bxo^om h 

BBIXO^OM pa60Hefi 3KHAKOCTH, HaCOCOM, COeAHHeHHBIM CO BXO^OM 

TennoreHepaTopa, ycicopHTeneM ^BH^eHHJi 3kh#kocth 5 no^aiomHM h oSparatiM 
Tpy6onpoBOflaMH ? o^HOHanpaBneHHBiMH kohhhcckhmh naTpySieaMH, kohhhcckhm 
paccexaTejieM jkh^kocth, OTJIHHaeTCH TeM, hto b cocraB KasHTaijHOHHoro 
TennoreHepaTopa ^ononHHTentHO bxo^ht ycicopHTenB-aKTHBaTop pa6oneH 

3KHJPCOCTH, KOTOpBIH COCTOHT K3K MHHHMyM H3 TpeX nOCJie^OBaTeJIbHO 

coeAHHeHHbix naTpyGicoB c pa3JiHHHtiMH ^HaMeipaMH npoxoAHBix KaHanoB h 
coe^HHeHHBix Me3K#y co6oh c noMoiijBio 4 )JiaHU - eB H3MeHeHH# HanpaBjieHHK 

^BH^CeHHH OCHOBHOTO nOTOKa 3KHAKOCTH C KOHHHeCKHM CKOCOM H 35KCKU.HOHHMM 

ycKOpHTejibHBiM KaHajioM, coAep^cHT BHyxpH cTaTHHecKHe KaBHTaTopBi c pa^najibHO 
pacnojio^ceHHBiMH oTsepcTHHMH flnn reHepaniHH noTOKa Kajin6pOBaHHBix 
KaBHTaipioHHBix ny3BipBKOB, a TaK^ce KaBHTaipiOHHBie conna JlaBana, KaMepy 

nOBBIUieHHOrO ^aBJieHHH 5KHflKOCTH h CTaTHHeCKHe KaBHTaTOpBI, KOTOpBie 

HaxoflHTCJi b i^eHTpajiBHOM h bbixo^hbix naTpySicax TennoreHepaTopa, KOTOptix KaK 
MHHHMyM nsTB ? pacnpe,n;enHTenBHBie <j}namjBi ochobhoto noTOKa ech^kocth, 
KOTopaH nocrrynaeT o^HOBpeMeHHO b BfcixoflHBie naipy6KH TennoreHepaTopa h b 
naTpySoK no^aiomero Tpy6onpoBoaa. 
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